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CHOCOLAIE
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source: http://dog-milk.com /peanut-butter pups-do g-shal ped-chocolates-from gearharts [


http://dog-milk.com/peanut-butter-pups-dog-shaped-chocolates-from-gearharts/

Theobromine

e Caffeine derivative

O CH
3 e Large component in chocolate

/
N

j\ ‘ /> e Stimulant
O 'T' N

e Therapeutic applications
CHj



http://en.wikipedia.org/wiki/Theobromine

e [Theobromine iIs toxic to
small animals

e Lack of degradation

enzymes
Th@@br(}mm@ e Side effects include:
| ! » Vomiting
PQ|SQH ‘ mg » Tachycardia
» Seizures

» Cardiac arrest

» Death



http://www.arrowtownpharmacy.co.nz/
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http://en.wikipedia.org/wiki/CYP1A2
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e Utllize synthetic biology

Plasmid construct

* Mode of ingestion


http://www.3bmeteo.com/giornale-meteo/individuato-un-batterio-anti-smog-sul-ghiacciao-dello-stelvio-54837

e Novel propbiotic which
degrades theobromine

* Use previously
characterized patnways

e Implement in Lactobacillus

e YOQurt as a delivery method
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https://dramabeautypop.wordpress.com/2014/06/20/facial-friday-diy-hydrating-watermelon-mask/

source: http:



http://en.wikipedia.org/wiki/Bacteria
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e Adjust plasmid
e UT Austin 2012 pDCAF

» CP25 promoter

» Contains the N-
demethylation operon

» L actopacillus on

» Cutsites
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source: http://piktochart.com



http://piktochart.com

“lantarum’ i

L arge, versatile genome

e Previous probiotics

Lactobacillus plantarum -

2500000
3,308,274 bp

e Can survive enteric conditions

e [ransformed via electroporation

1000000

» Colonization potential

e CP25 promoter

1500000

source: NCBI
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BBa_K1380002 with pnz8048
11,086 bp
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—eSUITS

(All w/ pDCAF) None Caffeine Theobromine
Wildtype + + +
AGuaB : + +

Top 10 + + +




—eSUITS
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IGEM approved: EcoRl, Pstl, Spel and Xoal

» Unsuccesstul Golden Gate Assembly

* CP25 Includeo
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http://piktochart.com
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Parameter

Description

Number of enzyme
concentration in uM

Max number of substrate
molecules converted into
products

Rate of reaction of caffeine
by bacteria

Rate of clearance by blood

Rate of transfer into blood



Caffeine Degradation Inside Bacteria
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Cafteine Degradation Without FProbiotic
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ULUINS

DIrections

» Better probiotics

e Delivery system

e Reconstruct microtlora

e ENvironMmental remediation



http://probiotics.mercola.com/probiotics-powder.html
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http://piktochart.com

Cutsultant

e =Xpedites restriction digestion design

e Generate optimal cuts based on
chosen parameters

* Parameters include the band length,
avallaple restriction enzymes and
iNputted sequences, and band
differentiabllity



http://piktochart.com
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bash ) | n e L= %
Arudhirs-MacBook-Pro:iGEM arudhir$ python CutsultantS.py enzyme_list.txt PQEROL.fasta o Sequence Insert@ Circular
What 1s the smallest band you can measure? 300 4751 3024<2> Dam/Dcm
What 1s the large band you can measure? 4000
What is the ratio of band lengths you require? 1.2 ov v 10 s 90 v 30 v 4o v Eo v E0 v Ao v 8o <
What 1s the maximum number of enzymes you wish you use? 2 -
1 CTCGAGAAATCATAAAAAATTTATTTGCTTTGTGAGCGGATAACAATTATAATAGATTCAATTGTGAGCGGATAACAATTTCACACA
88 GAATTCATTAAAGAGGAGAAATTAACTATGAGAGGATCGCATCACCATCACCATCACGGATCCGCATGCGAGCTCGGTACCCCGGET
175 CGACCTGCAGCCAAGCTTAATTAGCTGAGCTTGGACTCCTGTTGATAGATCCAGTAATGACCTCAGAACTCCATCTGGATTTGTTCA
The idegl SF_J't |:|'F r-r:-\trictign enzymes 't1:| .:h_qegt thig p‘l_qsmid 'tD prc“ju.:e mD:-:iml_jm Cu't:-:{ are: (. e F BN o3 % Yalolabidalolo b o TalalafalalafalaTal o bbb il Rl o Ta bl o Yo 9. U al ol B . Yelalil Yelabud oo Talad Yod RV el Yoled Yolalih B.Velad 9. Yolali 9.9 Uil
NheI®, “XbaI'), ('Xbal®, ‘KpnI'), and ( Xbal®, "HindIII®) A2 = __m b Al s dh e AV 5 Y s A s St
The ideal set of restriction enzymes to digest this plasmid in the minimum number of enzyme I
y ("Bsal®, ‘NheI") ('Bsal®, "PsiI’) PQBOEL fasta .
Size sitet site2 Mass % E—
The entire set of restriction enzymes to digest this plasmid based on the parometers given 2605 Xbal 2453 Nhel 307 55 —307 Nhel ==
are: 1290 Xbal 1163 Xbal 2453 27 —
[C*¥bal®,), ("Bsal®, “NheI®), ("Bsal’, °"Psil’), ('Bsal®, "EcoRI"), ("Bsal’, “KpnI®), ( Bsallsl Nhel 307 Xbal 1163 18 —1163 Xba| =
*y "Xhol™), ("Bsal’, "HindIII"), ('Bsal”, "PstIl"), ('Bsal’, “Ndel’), ("Bsal®, "SphIl’'), ('Bs e —
al®, "Sacl’), ('Bsal’, "Ncol'), ("Nhel’, “Xbal"), ('Nhel®, “Ndel'), ("Xbal®, “KpnI'), (X —
I°, "HindIII"), ("Xbal®, "PstI'), ("Xbal®, °"Sphl’), ("¥bal®, "Sacl’), ("Xbal®, ‘Ncol’), | 2453 Xba| s—
siI®, "NdeIl®), ('Psil”, "Ncol'), ("EcoRI’, "Ndel’), ("EcoRI", "Ncol®), ('Kpnl®, “Ndel™), (' S—
XhoI®, “NdeI®), ("XhoIl®, "Ncol'), ("HindIII®, “NdeI®), ("PstI®, "Ndel®), ('Ndel®, “SphI’), —
("NdeI®, "SacI’), ('Ndel®, "Ncol’')] —
Time to execute: ©.129197120667 seconds
Arudhirs-MacBook-Pro:1GEM arudhir$
@
P.OSOEL.fasta‘ : ; PQ80EL.fasta
Size sitet site2 Mass % — Si : ; =
163 Kpnl s ize site1 site2 Mass % )  —
2461 Xbal 2453 Kol sy B = 2485 Xbal 2453 Hindll 187 52 |-187 Hindll ===
1290 Xbal 1163 Xbal 2453 27 — 1290 Xbal 1163 Xbal 2453 27 —
1000 Kpnl 163 Xboal 1163 21 -1163 Xba| == 976 Hindlll 187 Xbal 1163 21 |-1163 Xbal —
—2453 Xba| m— —2453 Xbal =—



pQE80L .ape

Size site
2379 Ndel
1828 Ncol
1162 Ndel
63 Ncol
pQE80L.ape

Size s?te1
2966 Ncol
1241 Bsal
747 Bsal
478 Ncol

3369
1541
379
316

1541
4507
794
316

site2
Ncol
Ndel
Ncol
Ndel

site2
Bsal
Ncol
Ncol
Bsal

=T Mass % S >
44
360 34 | JTONI__—
1541 21 SE—
379 1 1541 Negl —

3369 Ndel™

Mass % ——
4507 55 316 N CObmmmn

316 23
1641 14 794 BSale—

794 9 1541 N COl

4507 Bsal



e 00

ne (Great

(]iGEM — bash — 91x28 -{T

l bash

Time to execute: @.129197120667 seconds
Arudhirs-MacBook-Pro:1GEM arudhir$ clear

Arudhirs-MacBook-Pro:iGEM arudhir$ python CutsultantS.py enzyme_list.txt PQESOL.fasta PQESD
L-GFP.fasta

What is the smallest band you can measure? 300

What 1s the large band you can measure? 4000

What 1s the ratio of band lengths you require? 1.2

What 1s the maximum number of enzymes you wish you use? 2

The ideal set of restriction enzymes to digest this plasmid to produce maximum cuts are: (°
Bsal®, "Ncol™), ("Nhel®, “Xbal’), and ("Xbal’, "HindIII")

The ideal set of restriction enzymes to digest this plasmid in the minimum number of enzyme
s are:
('Bsal’, "KpnI') ('Bsal’, "PstI’) ('Bsal”, "Sphl’)

The entire set of restriction enzymes to digest this plasmid based on the parameters given
are:

[("Bsal®, "KpnI'), ("Bsal’, "PstI’), ('Bsal”, "SphI"), ('Bsal’, "SacI®), ('Bsal’, "Ncol®),
C'Nhel®, “Xbal®), ('Nhel®, “Ndel®), ("¥bal’, "HindIII'), ('KpnI®, °Ndel"), ("HindIII", “Nde
I'), C'PstI®, "NdeI®), (’'NdeI®, °SphI'), ('Ndel’, "Sacl’)]

Time to execute: ©.13245797157

Cutsultant

10do
1,43 Seconds 4.5 minutes
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